The economic use of alternative supplemental feeds was evaluated for a 2,024-ha cow-calf ranch operation in the Texas Rolling Plains. Particular interest was focused on the use of gin trash as a supplemental feed. The estimated value of gin trash compared with alternative supplemental feeds ranged up to $23.75 per ton. Potential ranch carrying capacity and annual net income were expanded with a supplemental feeding program including gin trash.
Returns to rangeland resources may be increased by supplemental feeding. Supplemental feeding programs may be used to expand carrying capacity, improve performance on rangeland, and relieve grazing pressure when range conditions are poor.
On the Texas Rolling Plains, typical supplemental feeds used are range cubes, protein blocks, cottonseed meal, and alfalfa hay or other roughage during winter months. Ranges in this region are dominated by warm-season species that usually furnish adequate amounts of quality forage from April to November.
In the remaining dormant months, however, the range tends to be deficient in protein, phosphorus, vitamin A, and sometimes energy, particularly with heavy stocking rates.
Cotton gin trash is a relatively cheap and abundant by-product available from gins in the Southern High Plains of Texas. Gin trash is used currently in commercial feedlot rations in the Texas-Oklahoma Panhandle as a substitute for traditional roughages and is available in bulk form directly from gins or in pellet form from processors.
The major purpose of this paper was to evaluate the economic use of alternative supplemental feeds on a cow-calf ranch in the Texas Rolling Plains, with particular reference to use of gin trash as a supplemental feed.
Methodology Nutritive Value of Gin Trash
Basic nutritive values of supplemental feed ingredients including cotton burrs, the principal component of gin waste, have been determined by the National Academy of Sciences (1970 Sherrod et. al (1970) indicated that the intake of cotton burr pellets offered free choice to beef steers was only 49.5% that of alfalfa pellets offered free choice. Thompson and co-workers (1976) reported that ground cotton burrs, whole burrs, and cotton seed hulls have comparable acceptability. In the case of some feedlot users, molasses is mixed with gin trash to increase acceptability and also furnish additional energy in rations.
Nutrient composition data and alternative market prices assumed for different supplemental feeds compared in this study are given in Table   1 . It was assumed that 1.5 kg of gin trash would be wasted for each kg consumed by range cattle, when fed in bulk form. With pelleted gin trash, there should be near 100% feeding efficiency.* Use of urea for supplemental protein was restricted to a maximum of 10% of total protein intake in the study to prevent toxicity problems. Other restrictions included in the analysis were to eliminate urea as a supplement, and also eliminate silage use, as silage is not available in some ranching areas.
Nutritive Value of Range
The estimated nutrient composition of rangeland grasses in the Texas Rolling Plains varies over the year (Table 2 ). Both the digestible protein content and metabolizable energy decline as grasses mature in the fall. For example, digestible protein content of blue grama and buffalograss in winter is only 25 and 64%, respectively, of that in summer.
Nutrient composition data for rangeland in Table 2 were utilized in this study to evaluate the economic returns of using gin trash and other supplemental feeds identified in Table 1 for a cow-calf operation on a 2023.5-hectare ranch. Only one half of the total available range grass was assumed to be consumed per year to prevent overgrazing of the range. The estimated weighted average utilizable yield obtained with the distribution of range sites assumed in Table 2 was 440 kg air dry weight per acre or 2.20 million kg total for a 2023.5 ha ranch.
Nutritive Requirements of Range Cattle
Each cow-producing unit (CPU) on the 2023.5-ha ranch study site included a mature cow and calf and fractional parts of a replacement heifer and a breeding bull, comprising a total of 1.423 animal units per CPU". Estimated nutrient. requirements per cow-producing unit decline during the fall as calves are weaned and marketed (Table 3) . Calves were assumed to be born in February and weaned in September. Only replacement heifer calves were assumed to be retained over winter, which reduced nutrient requirements per cow-producing unit in the winter period.
Analysis of Supplemental Feeding Programs
Benefits from supplemental feeding for range cattle are reported in various studies. Newlson (1971) reported increased gains for beef The approach taken in this study was to compare available nutrients from rangeland and additional supplemental feeds with estimated major nutritive requirements of a cow-calf operation on a 2,023.5-ha ranch in the Texas Rolling Plains. Supplemental feeding was used to increase ranch carrying capacity with specified nutrient requirements per cow-producing unit. Returns from supplemental feeding with gin trash relative to other conventional supplemental feeding programs were based on the estimated additional livestock income generated on the 2023.5ha ranch. It was assumed that no additional labor or equipment costs were required for alternative supplemental feeding programs. Cost data for cow-calf production were derived from available extension budgets. Calf income was based on a price of $0.99 per kg of marketable weight. Only the results for selected supplemental feeding programs are reported in this paper.
weight of 176 kg per cow-producing unit, income from cull COW sales, average cash expenses of $46.60 per cow-producing unit, and average overhead expenses of $41.62 per cow-producing unit. Rangeland cost per cow-producing unit varied with changes in carrying capacity. Rangeland use was priced at $7.4 1 per ha per year, or $6.19 per ton of annual utilizable yield.
With no supplemental feeding, estimated carrying capacity of the 2023.5ha ranch was only 254 cow-producing units and net ranch income was $14,760. With supplemental feeding, the ranch could potentially carry a much larger number of cowproducing units with a corresponding increase in estimated annual net ranch income (Table 4) .
Alternative range cattle feeding programs for the 2023.5-ha ranch with and without use of gin trash are shown in Table 4 for two sets 'of feed supplement prices. With Price Set 1, the potential annual net ranch income was $25,000 with 504 cowproducing units in the gin trash feeding program. Estimated annual net income was $20,000 with 428 cow-producing units when gin trash was excluded from the feeding program. All available range grass was assumed to be utilized during the first three periods of the year in the gin trash feeding program and a combination of gin trash and alfalfa hay was fed in winter. Consumption per cow-producing unit amounted to 2 tons of gin trash and 0.2 tons alfalfa hay in winter. In the alternative feeding program without gin trash, the range was utilized in all periods with some supplementation of alfalfa hay in winter. Cottonseed meal was used to supplement range grass in summer, and some alfalfa hay was used in the fall in both feeding programs.
Silage and urea were considered as additional supplemental feeds available with Price Set 2. Potential annual net ranch income was $37,000 with 662 cow-producing units in the gin trash feeding program under Price Set 2 conditions (Table 4) . Estimated annual net income was $28 thousand with 454 COWproducing units in the alternative feeding program without gin trash. With Price Set 2 conditions, all available range grass was utilized during the first three periods in both feeding programs. In both programs, the range grass was supplemented with urea in spring, with alfalfa hay in summer, and alfalfa hay in fall. Gin trash was used in both fall and winter in the gin trash feeding program along with some hay and urea. A combination of silage, hay, and urea was used during the winter period in the alternative feeding program.
A price of $7.00 per ton for all gin trash used was assumed in both price sets for supplemental feeds (Table 4) . A feeding loss of 1.5 kg of gin trash for each kg consumed was assumed in the analysis. With 100% feeding efficiency, up to $17.50 could be paid per ton for gin trash. Other results obtained in the study with different combinations of feed supplement prices indicated that $9.50 per ton was the upper price limit for gin trash, which is equivalent to $23.75 per ton with 100 percent feeding efficiency for gin trash.
Results obtained in this study were for a specific ranch situation with range grass production assumed in Table 2 , with prices of supplemental feeds reported in Table 1 , with assumed nutrient requirements per cow-producing unit defined in Table  3 , an assumed rangeland use cost of $7.41 per ha, and a price of $0.99 per kg for calves marketed. Changes in these assumed conditions would affect the value of supplemental feeding, including use of gin trash as a supplemental feed. The estimates of potential ranch income and carrying capacity apply only to this assumed ranch situation. The results may differ for other ranch situations. Results also need to be verified with actual 
